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Abstract Moving context determination is an important issue to be resolved in a mobile
computing environment. This paper presents a method for recognizing and classifying a
mobile user’'s moving context by Euclidean distance similarity. In the proposed method, basic
data are gathered using Global Positioning System (GPS) and accelerometer sensors, and by
using the data, the system decides which moving situation the user is in. The decided
situation is one of the four categories: stop, walking, run, and moved by a car. In order to
evaluate the effectiveness and feasibility of the proposed scheme, we have implemented
applications using several variations of Euclidean distance similarity on the Android system,
and measured the accuracies. Experimental results show that the proposed system achieves
more than 90% accuracy.

Key Words : Moving Context Recognized, Context Awareness Computing, 2 Point Euclidean
Distance, Moving Context Determination
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/* accA = accelerometer representative value
accA_Array = array of accelerometer representative value

accelerometer_structure = X, y, z of accelerometer

*/

input : acelerometer value(x, y, z), longitude, latitude

ouput - X(speed), Y(accelerometer representative value)

// distance(2]3) to speed
= distanceTospeed(latitude, longitude)

var accA_Array[12]
repeat 10seconds
// get max value of accelerometer representative value for 1 second
max_accA = 0
repeat lsecond
accelerometer_structure = HFP(x, y, z) // hight pass filter
accA = sqrt(accelerometer_structure) // accelerometer representative value
max_accA < accA : max_accA = accA
end repeat
input accA_Array

end repeat

// Y is accelerometer representative value average for 10 second

Y = calcurate the accA_Array average

<Fig. 1> accelerometer representative value and calculate speed algorithm
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<Fig. 2> Speed and Accelerometer Value Graph of Moving Context
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<Table 5> Euclidean Average and Area hybrid 5-fold tZE#e FHS F8tr £EHAY 7&4E 139
cross validation experiment Result Bt T F AE Fo7 IAEE Alste] AA gt
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// accA = accelerometer representative value, dist = distance

input : Now Speed, Now accA
output : distance similarity value

// initialize variable
x1 = average speed
x2 = average speed
yl = average accA
y2 = average accA

//'S = speed point, A = accA point

S1 = average speed - standard deviation of speed
S2 = average speed + standard deviation of speed
Al = average accA - standard deviation of accA
A2 = average accA + standard deviation of accA

// set of target point

1= 1,22=952 if average speed > average acc A
yl = Al,y2 = A2 otherwise

// calculate distance
dist1=1(1+ (Now Speed — 1) + (Now Acc A — yl)Z)
dist2 = 1(1+ \/(Now Speed — 22)? + (Now Acc A—y2)?)

2 point euclidean distance similarity = distl > dist2 ? distl : dist 2

<Fig. 3> 2 Point euclidean distance similarity
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<Table 6> 2 Point Euclidean Distance method 5-fold 5, H|m &AM

cross validation experiment Result

1 2 3 4 5 B

A 094 1094 | 1.0 | 1.0 | 099 | 0974
A7 098 | 1.0 | 098 | 0.98 | 0.98 | 0.984
#H7 093 | 095 | 0.90 | 0.90 | 0.96 | 0.928
ZLZFolE | 089 | 0.87 | 094 | 0.92 | 0.96 | 0.916
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<Table 7> 6 physical activity for KNN classifier

experiment accuracy for using
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<Table 8> the proposed hong and mok accuracy of

algorithm
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<Table 9> proposed method comparison of the
algorithm of Shoaib and Hong and

Mok
AA | A7 | H7 | A FelF
Shoaib | 0.990 | 0.920 | 0.900 -
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